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(54)Title: PHOTO MASK PRODUCTION METHOD AND DEVICE THEREOF 



(57) Abstract 

A photo mask production method capable of producing in short time and 
at low costs a photo mask on which a correction is made for a pattern 
deformation produced by an optical proximity effect when transferring a mask 
pattern. Partial master patterns (Pi (i= 1 to N)) formed by dividing into N 
segments a master pattern obtained by magnifying at a specified magnification 
a circuit pattern to be formed on a wafer (W) are respectively drawn on a 
substrate to prepare master reticles (Ri (i= 1 to N)), and reduction images (PWi) 
1/p times as large as the partial master patterns (Pi) of the master reticles (Ri) 
are transferred onto a substrate (26) while image fields are joined one by one to 
produce a working reticle (WR). An illuminating condition required in 
transferring partial master pattern images of the master reticles (Ri) onto the 
substrate (26) is set so as to offset changes in projection images to be produced 
by an optical proximity effect when the mask pattern of the working reticle 
(WR) is transferred onto the wafer (W). 
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2. Citations and explanations 

Claim 1 

The reticle which "uses a pattern obtained by correcting the pattern distortion caused by 
diffraction when the wafer is illuminated through a reticle pattern as the aforementioned reticle 
pattern" -- described in document 1 [JP, 60-124822, A (Fujitsu Limited), 3 July 1985 
(03.07.85)], cited in the ISR, is equivalent to the "photo mask on which is formed a pattern that 
is transferred via a projection optical system under the first conditions" described in claim 1 . 

The feature of "fabricating a photo mask by repeatedly exposing the reduced image of a reticle 
onto the image forming section of a photosensitive substrate for photo mask fabrication while 
moving the reduced image of the aforementioned reticle at a prescribed pitch" described in the 
claims of document 2 [JP, 56-42234, A (Dainippon Printing Co., Ltd.), 20 April 1981 
(20.04.81)], cited in the ISR, and the feature of "fabricating a photo mask with multiple 
projection exposures using a plurality of mask reticles" described in the claims of document 3 
[JP, 52-156567, A (Hitachi, Ltd.), 27 December 1977 (27.12.77)] are both equivalent to the 
feature of "fabricating said photo mask by transferring said parent pattern of said master mask 
onto a second substrate via a reduction projection optical system under second conditions" 
described in claim 1 . 

One skilled in the art could have easily conceived the invention described in claim 1 based on 
the invention described in cited documents 1 to 3. 

Furthermore, no particular operational effect is recognized in the feature of a "second condition 
set in response to the first condition" described in claim 1 . 



Claims 7, 9, and 1 1 to 14 

See explanation regarding claim 1 . 

Furthermore, regarding the feature of "illuminating the master mask using illumination 
conditions based on the proximity of the parent pattern" described in claim 7, one skilled in the 
art could have easily conceived the idea of setting the illumination conditions at the time of 
exposure based on the proximity of the pattern. 

One skilled in the art could also have easily arrived at the feature of "setting the intensity 
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distribution of the illumination light on a Fourier transform surface to a prescribed state" 
described in claim 9. 

Claim 10 

See explanation regarding claim 1 . 

The inventions described in documents 2 and 3 both "transfer the reduced images of at least two 
regions onto a substrate for producing a photo mask so that the images are connected together." 

Claims 2 to 6 and 1 5 

The idea of setting the second illumination condition used when fabricating a photo mask from a 
master mask such that it cancels out the change in the projected image obtained with the first 
illumination condition used when transferring the photo mask pattern is not described in any of 
the documents cited in the ISR and would not have been obvious to one skilled in the art. 



The idea of setting the illumination condition used when fabricating a photo mask from a master 
mask such that its proximity effect has the opposite characteristic as the proximity effect of the 
exposure device used for device production is not described in any of the documents cited in the 
ISR and would not have been obvious to one skilled in the art. 
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